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I .  Introduction 


The  shinnery  oak  community  (Quercus  havardii,  Rydb.)  is  the 
most  ubiquitous  vegetative  subtype  in  the  East  Chaves  Planning 
Unit,  comprising  215,000  acres  of  public  land.  It  lies  in  the 
southern  plains  ecosystem  between  the  elevations  of  4,100  and 
4,300  feet.  The  average  annual  precipitation  is  13  in.,  most 
of  this  occurring  from  July  through  October.  Extremes  in  tem¬ 
peratures  are  common  with  the  warmest  month  being  July  and  the 
coldffit  being  January.  The  most  frequent  wind  direction  is  from 
the  southeast  40%  of  the  time  with  the  strongest  wind  coming  out 
of  the  west  (Maker,  1971). 

The  deep  sand  community  is  a  rather  unique  ecological  area 
for  the  southern  desert  plains.  The  area  is  dominated  by  tall 
and  mid-grasses  in  a  short  grass  ecosystem  (Gould,  1968;  Weaver 
and  Clements,  1938). 

The  genesis  of  the  deep  sands  occurred  during  the  late  Pleis¬ 
tocene  and  Holocene  when  the  climate  started  to  change  into  its 
now  known  arid  and  semi-arid  state.  The  development  of  the  area 
was  contingent  upon:  (1)  some  sort  of  disturbance  such  as  fire 
or  drought  (Clements,  1928);  (2)  the  north-south  orientation 

of  the  Caprock  (Llano  Estacado) ,  and  (3)  the  directions  of  the 
strongest  winds,  from  the  west,  at  23.5  mph  (Maker,  1971). 

The  sands  were  probably  deposited  by  the  wind,  after  distur¬ 
bances,  and  by  the  weathering  of  the  Caprock  at  the  same  time. 
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Little  bluestem  (Schizachryium  scoparium)  and  three-awns 


(Aristida  spp.)-  Other  grass,  forbs  and  shrubs  that  may  occur 
throughout  the  area  are  as  follows:  (*fairly  common  occurrence; 
I=increaser,  D=decreaser,  P=perennial,  A=annual) 
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Because  of  this  aeolian  and  colluvial  deposition  a  wind  shadow 
was  created  on  the  windward  side  of  the  deposits  (west).  As  the 
sand  dunes  developed,  a  new  wind  shadow  was  created,  again  on 
the  windward  side  thus  extending  the  range  of  the  dunes  in  a 
westerly  direction  (Leet,  1971). 

Weaver  and  Clements  (1938,  p.  86)  propose  a  very  plausible 
theory  for  the  occurrence  of  the  mid  and  tail-grasses  community 
in  a  short  grass  ecosystem.  They  classify  such  areas  in  a  post 
climax  state.  They  explain  that  during  the  Pleistocene  the  area 
from  the  Nebraska  sand  hills  south,  during  the  extension  of  the 
glaciers,  was  composed  of  tall  grasses  and  as  desiccation,  or  the 
receeding  of  the  glaciers  occurred,  the  vegetation  started  to  de¬ 
velop  into  the  now  existing  grasslands.  This  sequence  of  events, 
along  with  the  texture  of  the  deep  sands,  which  readily  gives  up 
water  to  the  plants,  allowed  a  disjunct  population  of  tall  and 
mid-grasses  to  remain  in  the  area. 

II.  Vegetative  Description 

Because  of  the  geographic  location  of  the  Roswell  BLM 
District,  the  shinnery  oak  community  falls  into  the  Desert  Plains 
grassland,  being  characterized  by  such  grasses  as  Black  grama 
(Bouteloua  eripoda),  Tobosa  and/or  Galleta  grass  (Hilaria  mutica 
and  jamesii)  and  dropseeds  (Sporobolus  spp.).  But  due  to  the 
sandy  medium  that  occurs  throughout  the  shinnery  oak  community 
the  dominant  grasses  are:  Sand  bluestem  (Andropogon  hallii), 
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Common  Name 


c 

(Grass) 

♦Plains  br istlegr ass  (P,D) 
♦Cane  bluestem  (P,D) 

Black  grama  (P,D) 

Blue  grama  (P,D) 

♦Hairy  grama  (P,I) 

Sideoats  grama  (P,D) 

Bush  muhly  (P,D) 

Big  bluestem  (P,D) 

♦Sand  bluestem  (P,D) 
♦Little  bluestem  (P,D) 
♦Switchgrass  (P,D) 

♦Hall's  panicum  (P,D) 
Vitchgrass  (A, I) 

♦Sand  paspalum  (P,D) 

Ring  Muhly  (P,I) 

♦Sand  dropseed  (P,I) 

Mesa  dropseed  (P,I) 

Giant  dropseed  (P,D) 

Spike  dropseed  (P,I) 

♦Red  three -awn  (P,I) 
Wright's  three-awn  (P,I) 

tarple  three-awn  (P,I) 

„and  lovegrass  (P,D) 

♦Red  lovegrass  (P,D) 

♦Fall  vitchgrass  (P,I) 

Giant  sancreed  grass  (P,I) 
Indiangrass  (P,D) 

♦Sand  sedge  (P) 

Mat  sandbur  (A, I) 

Big  sandbur  (P,I) 

♦False  buffalograss  (A, I) 


Scientific  Name 

Setaria  macrostachva 
Bothriachloa  barbinodis 

Bouteloua  eriopoda 

Bouteloua  gracilus 

Bouteloua  hirsuta 
Bouteloua  curtinenduls 

Muhlenbergia  porteri 

Andronogon  gerardi 

Andropogon  hallii 
Schizachvr ium  scoparium 

Panicum  virgatum 

Panicum  hallii 
Panicum  capillare 
Paspalum  stramineum 

Muhlenbergia  torrevi 

Sporobolus  cryptandrus 

Sporobolus  flexuosus 

Sporobolus  giganteus 

Sporobolus  contractus 
Aristida  longiseta 

Aristida  wrightii 

Aristida  purpurea 
Eragrostis  trichodes 
Eragrostis  oxylepis 

Leptoloma  cognatum 
Calamovil fa  gigantea 

Sarghastrum  nutans 
Carex  sp. 

Cenchrus  panciflorus 
Cenchrus  myosuroides 
Munroa  souarosa 


Flower  and  Seed  Prod 

April  -  October 
June  -  September 
July  -  September 
June  -  October 
July  -  October 
June  -  September 
July  -  September 
August  -  October 
July  -  October 
August  -  October 
July  -  October 

July  -  October 

July  -  August 
July  -  October 
April  -  October 
July  -  October 

July  -  October 


August  -  September 
July  -  October 
May  -  September 
August  -  September 
July  -  September 

May  -  October 

June  -  August 


(Forbs) 

♦Spectaclepod  (A, I) 

♦Wild  buckwheat  (A, I) 
Stork's  bill  (A) 

Russian  thistle  (A, I) 

♦Erect  day flower  (A,D) 
Prickly  poppy  (A, I) 
Silverleaf  nightshade  (A,  I) 
♦One-eyed  ambronia  (A, I) 
Wooly  crvptantha  (A) 

*  '  (A) 

*  (A) 
Fuffalobur  (A, I) 
v^niy  white  (P,I) 


Dithyrea  wislizenii 

Eriogonum  annuum 

Er odium  sp . 

Salsola  kali 
Comelina  erecta 

Argeraone  sp. 

Solanum  elaeagnifolium 

Ambronia  eye  loot era 

Crvptantha  iamesii 
Beliotropium  convolvulaceum 
Palafoxia  sphacelata 

Solanum  rostratum 
Banlopappus  nlavescens 


Oc currence 
Spring  -  Summer 
Mid -summer 
Spring 

Spring  -  Surmer 
Spring 
Mid -summer 
Spring  -  Summer 
Spring  -  Summer 
Spring  -  Summer 
Spring  -  Summer 
Spring  -  Summer 
Spring  -  Summer 


» 
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Common  Name 


Qr-ipnp-fir  fee  Occurrence 


(Forbs)  -  Cent. 

Silverleaf  croton  (P,I) 

Croton  arevranthamus 

Spring 

Leatherweed  croton  (P,I) 

Croton  corvmbulosus. 

Spring 

Locoveed  (A,  I) 

Astraglas  sp 

Spring  -  Summer 

*Broadleaf  milkweed  (A,I) 

Asclepias  latifolia 

Spring  -  Summer 

Threadleaf  groundsel  (P,I) 

Senecio  sp. 

Spring  -  Summer 

*Vestern  ragweed  (P,I) 

Ambrosia  psilostachya 

Spring  -  Summer 

*Beard  tongue  (P) 

Petalostema  sp. 

Spring 

Trailing  fourOclock 

Ambronia  incarnata 

*Moraing  glory 

Ipomea  leptophylla 

(Shrubs) 

Broomsnakeveed  (P ,  I ) 

Gutierrezia  sarothrae 

Year 

round 

*Shinnery  oak  (P,I) 

Quercus  Tiavardii 

Year 

round 

*Yucca,  sospweed  (P,I) 

Yucca  glauca  and  elata 

Year 

round 

*Sand  sage  (?,I) 

Artemesia  filifolia 

Year 

round 

*Mesquite  (P,I) 

Prosopis  velutina 

Year 

round 

*Rabbitbrush  (P,I) 

Chrvsothamnus  sp. 

Year 

round 

*Pricklypear  (P,I) 

Opuntia  engelmannia 

Year 

round 

Feathered  dalea  (P,I) 

Dalea  formosa 

Year 

round 

Kariola  (P) 

Parthenium  incanum 

Year 

round 

|Chinaberry  (P) 

Melia  azedarach 

Year 

round 

i 
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A.  Warm  Season  Grass  Species 


Because  of  one  reason  or  another;  palatability ,  density, 
associated  species,  or  seasonal  availability,  the  following 
species  are  considered  of  primary  and  secondary  importance: 


1.  Primary 

a. 

Hairy  grama 

b. 

Little  bluestem 

c. 

Sand  bluestem 

d. 

Plains  bristlegrass 

e. 

Sand  dropseed 

f. 

Red  lovegrass 

g- 

Spike  dropseed 

h. 

Switchgrass 

2.  Secondary 

a.  Sand  paspalum 

b.  Sideoats  grama 

c.  Black  grama 

d .  Blue  grama 

e.  Sand  lovegrass 

f.  Fall  witchgrass 

g.  Three-awn  spp. 

B.  Cool  Season  Grass  Species 

The  only  cool  season  grass  specie  noted  in  the  deep 
sands  is  needle  and  thread  (Stipa  comata)  and  its  occurrence 
is  very  infrequent. 

C.  Desirable  Forage  Shrubs  (Season  of  use) 

1.  Shinnery  oak  (fall,  winter,  summer) 

2.  Yucca  (late  spring,  flowers) 

D.  Poisonous  or  Noxious  Plants  (Season) 

1.  Shinnery  oak  (spring,  early  summer) 

2.  Milkweed  (spring,  summer  esp.) 
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3.  Threadleaf  groundsel  (year  round,  esp.  spring  and 
summer) 

4.  Broom  snakeweed  (spring,  winter) 

5.  Silverleaf  nightshade  (summer) 

6.  Buffalobur  (mid  to  late  summer) 

7.  Rabbitbrush  (year  round) 

8.  Russian  thistle  (spring  and  summer  in  mature  stage) 

9.  Prickly  poppy  (year  round) 

10.  Sand  sage  (year  round  in  large  quantities) 

11.  Papperf lower  (year  round,  esp.  spring) 

12.  Locoweed  (spring) 

13.  Mesquite  (late  summer  and  winter) 


The  ability  of  some  species  to  stabilize  soil  by  their 
roots  is  a  very  important  characteristic,  especially  in  the  deep 
sand  areas  (Stoddard,  1975;  Hitchcock,  1971).  A  few  of  these 
grass  and  shrub  species,  because  of  their  extensive  root  systems 
and  their  ability  to  produce  stolens  or  rhizomes  are  very  im¬ 
portant  in  reducing  the  incidence  of  blow-outs.  They  are  as 
follows: 


1. 

Shinnery  oak 

2. 

Yucca 

3. 

Black  grama 

4. 

Hairy  grama 

5. 

Sand  reedgrass 

6. 

Sand  bluestem 

7. 

Switchgrass 

8. 

Mesquite 

Edaphic  Characteristics 

The  shinnery  oak  community  is  located  in  the  reddish 
desert  soil  community  with  the  southern  desert  grassland  being 
the  dominant  vegetative  type.  Because  of  the  atypical  nature 
of  the  soil,  associated  with  the  shinnery  oak,  it  is  classified 
in  the  azonal  category  as  a  regosal  (Buckman  and  Brady,  1969). 
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The  soil,  physiography,  and  erosion  potential  are  all  inherent 
in  the  edaphic  factors  of  the  shinnery  oak  community. 

A.  Soil 

The  soils  that  predominate  throughout  the  shinnery  community 
are  deep  to  moderately  deep  loamy  fine  sand,  loamy  sand  and  fine 
sand  surfaces,  with  medium  to  coarse  subsoil  textures.  The  deep 
sands  were  developed  primarily  from  eolian  deposits.  The  major 
soil  association  is  that  of  the  Jalmar-Tivoli-Faskin  (Maker,  et  al, 
1971). 

1.  Jalmar 

The  Jalmar  soil  series  is  characterized  by  a  surface  layer 
of  light  brown  to  brown  fine  sand  over  a  subsoil  of  red  to  reddish 
brown  sandy  clay  loam.  This  is  underlain  with  a  yellowish-red  light 
sandy  clay  loam  with  fractured  caliche  found  at  four  to  six  feet. 

2.  Tivoli 

This  soil  series  is  distinguished  by  surface  layers  of 
loose  non-calcareous  yellowish-brown  fine  sand  over  thick  deposits 
of  fine  sand. 

3.  Faskin 

This  series  has  a  surface  layer  of  brown  non-calcareous  fine 
sandy  loam  or  loamy  fine  sand  over  a  thick  reddish-brown  sandy  clay 
loam  subsoil  that  is  typically  non-calcareous  in  the  upper  horizon. 

A  weak  but  distinct  zone  of  lime  accumulation  occurs  between  40-60 
inches. 

Other  soil  series  associated  within  the  deep  sands  are  as 

follows  in  decreasing  order:  Redona,  Gomez,  Iroa  and  Blakeney. 
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B.  Physiology 


The  geomorphology  of  the  shinnery  oak  community  is  dominated 
by  gently  sloping  and  undulating  sandy  plains  with  moderate  to  very 
steep  hummocky  dunes,  up  to  ten  feet  and  more,  scattered  throughout 
the  area.  (Maker,  1971).  Some  of  the  dunes  are  stable  while  a 
number  of  them  are  migratory  as  in  the  Mescalero  Sands  area.  The 
blow-out  sand  condition  is  characteristic  of  the  sand  country  (Clements, 
1920)vith  a  few  of  the  pioneer  stabilizing  species  of  these  disturbed 
areas  being  Petalostema,  Allonia  and  Munroa. 

C.  Erosion 

The  entire  deep  sands  area  is  very  susceptible  to  wind 
erosion  or  blow-outs  when  the  stabilizing  vegetation  (e.g.,  shinnery 
oak,  yucca,  mesquite,  sod  grasses)  is  removed.  Overgrazing,  fire, 
or  drought,  or  a  combination  of  these  factors,  can  reduce  the  percent  of 
vegetative  cover.  Clements  (1920)  reports  that  the  blow-out  condition 
is  a  natural  occurrence  with  deep  sands,  but  the  etiological  agents 
mentioned  above  can  accelerate  the  frequency  and  intensity  of  these 
occurrences  (Weaver  and  Clements,  1938).  Once  the  vegetation  has 
been  removed,  and  the  blow-out  condition  accelerated,  large  hummocks 
are  created  increasing  the  slope  of  the  dune  that  will  be  exposed  to  the 
wind.  This  increase  in  slope  accelerates  the  erosive  power  of  the 
wind.  Theoretically,  the  velocity  of  the  wind  varies  approximately 
to  the  square  root  of  the  slope  to  which  it  is  exposed.  So  increasing 
the  slope  by  four  times  will  double  the  effective  velocity  of  the 
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wind.  As  the  wind  doubles  in  velocity  its  eroding  power  in¬ 
creases  by  four,  the  quantity  of  material  that  can  be  carried 
is  increased  by  32,  and  the  size  of  the  particle  that  can  be 
moved  increases  by  64  times  (Stoddard,  1975,  p.  417). 

IV.  Effects  of  Abiotic  Factors  on  Vegetation 

Temperature,  along  with  available  soil  moisture  (precipi¬ 
tation)  have  the  most  pronounced  influence  on  the  phenological 
development  of  the  desert  range  plant  (Weaver  and  Clements,  1938 
p.  442). 

A.  Temperature 

The  freeze  free  period  in  the  shinnery  oak  community 
occurs  from  early  April  through  late  October,  lasting  six 
months.  April  6  and  October  31  are  the  first  and  last  dates 
for  a  0°C  (32°F)  reading  in  Roswell  (Maker,  1971). 

Because  of  the  effects  of  temperature  on  chemical  and 
physiological  processes  there  is  a  minimum  temperature  which 
must  be  reached  and  maintained  in  order  to  promote  seed  germi¬ 
nation  and  root  growth  in  the  spring  of  the  year.  (Weaver  and 
Clements,  1938  p.  223). 

McGinnies  (1960)  with  his  work  on  the  effects  of  mois¬ 
ture  stress  and  temperature  on  the  germination  of  six  cool 
season  range  grasses,  concluded  that  a  temperature  of  20°C  (68°F) 
averaged  the  highest  germination  rate.  This  20°C  temperature 
reading,  on  the  average,  occurs  in  May  which  corresponds  to  the 
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starting  of  the  growing  period  in  the  Roswell  area  (Maker,  1971). 

Salisbury  (1963)  experimenting  with  temperature  (inter¬ 
ruptions"  on  the  phenological  development  of  cocklebur  (Xenthium 
sp.)  concluded  that  a  large  temperature  drop  inhibited  the  de¬ 
velopment  of  the  plant  more,  and  for  a  longer  period  of  time, 
than  a  temperature  "interruption"  of  a  lesser  degree.  This 
finding  would  have  a  greater  influence  upon  the  warm  season, 
less  frost  hardy  range  plant,  in  a  desert  plains  ecosystem,  in 
the  spring,  than  in  the  fall.  This  is  because  in  the  spring  the 
plant  would  just  be  starting  to  break  dormancy  and  develop  shoots, 
drawing  upon  it's  limited  carbohydrate  supply  and  with  the  ad¬ 
vent  of  a  frost  during  this  period  it  would  either  kill  the 
apical  meristems  or  the  entire  plant.  This  death  is  caused  by 
the  formation  of  ice  crystals  in  the  intercellular  spaces, 
drawing  the  water  out  of  the  cellular  protoplasm  and  ruptering 
the  cells  themselves  (Sakai  and  Yoshida,  1967).  As  the  ambient 
temperature  increases  once  again,  the  water  would  return  to  the 
cells  only  in  those  more  frost  hardy  plants,  while  the  less 
hardy  ones,  which  dominate  the  desert  plains  area,  would  die. 

This  phenomenon  would  not  occur  in  the  fall  because  the  plants 
would  have  already  stored  their  carbohydrate  supplies  causing 
little  severe  damage  to  the  apical  meristems  which  have  already 
begun  to  shut  down  their  photosynthetic  processes  for  winter 
dormancy  (Weaver  and  Clements,  1938). 
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B.  Precipitation 

There  are  two  main  sources  of  precipitation  in  south¬ 
eastern  New  Mexico.  The  most  important  one  originates  from  over 
the  Gulf  of  Mexico  depositing  3/4  of  the  annual  precipitation, 

10  in.,  from  May  through  October.  This  abundance  of  moisture 
in  a  desert  grassland  ecosystem  coincides  with  the  primary 
growing  season.  The  remaining  moisture,  3  in.,  is  deposited 
mainly  in  the  form  of  snow,  during  the  winter,  and  originates 
from  over  the  Pacific  (Martin,  1975) . 

In  the  desert  plains  grassland  ecosystem  it  is  common 
knowledge  that  there  is  a  close  relationship  between  precipi¬ 
tation  and  vegetative  growth  or  production,  especially  with  the 
annual  grasses  and  forbs  (Fig.  1)  (Martin,  1975;  Stoddard  1975). 
This  period  occurring  primarily  from  July  through  September. 

While  the  yield  of  annual  grasses  is  dependent  upon  that  spring 
and  summers  precipitation  they  are  even  more  influenced  by  the 
amount  of  competing  perennial  vegetation. 

Ifartin  (1975)  goes  on  to  say  that,  "Over  a  period  of 
years,  average  summer  rainfall  strongly  affects  the  density  and 
species  composition  of  perennial  grass  stands,  and  thereby  es¬ 
tablishes  the  average  productivity  level."  Cable  (1975)  with 
a  recent  study  in  southern  Arizona  showed  that  there  is  a 
positive  correlation  between  herbage  production  and  that  pre¬ 
vious  years  precipitation.  This  is  because  that  previous  year’s 
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precipitation  stimulates  tillering  and  root  growth  allowing  the 
plant  to  recharge  its  carbohydrate  reserves  so  that  it  is  able 
to  over  winter  in  a  healthier  state.  During  the  winter  the 
plant  utilizes  these  reserves  for  respiration  and  for  green  up 
that  following  spring.  With  a  higher  level  of  carbohydrates  the 
plant  will  be  able  to  over  winter  better  and  produce  more  til¬ 
lers,  roots,  etc.,  that  following  spring. 

Drought,  in  the  desert  grasslands,  if  lasting  two  to 
three  consecutive  years,  can  produce  a  marked  decline  in  the 
plant  cover,  species  composition,  herbage  production  and  range 
conditions  (Martin,  1975;  Paulsen  and  Ares,  1962).  The  effects 
of  drought  are  more  severe  on  grasses  than  on  shrubs  (Shinnery 
oak,  mesquite) .  This  is  because  the  shrubs  have  a  well  de¬ 
veloped  root  system  which  acts  as  a  storage  organ  and  can  also 
accumulate  carbohydrates  in  their  stems  and  root  crowns  for  the 
purpose  of  respiration  in  times  of  stress  while  the  grasses 
cannot  (Stoddard,  1975). 

C.  Soil  Effects  on  Vegetation 

The  etiological  affects  of  the  sandy  soil  in  the  shin¬ 
nery  oak  community  is  unique  in  it's  influence  on  the  plant 
composition  found  in  the  area.  This  uniqueness  stems  from  the 
lack  of  collodial  soil  particles  and  the  high  bulk  density  of 
the  soil  that  allows  the  vegetation  to  withdraw  more  moisture 
from  the  soil  than  would  be  expected  from  a  sandy  loam  or  a  sandy 


clay  loam  (Salisbury  and  Ross,  1969,  p.  699;  Buckman  and  Brady, 
1972,  p.  53).  The  nature  of  this  soil  gives  rise  to  a  tall  and 
mid-grass  community  (Sand,  Big  and  little  bluestem,  Switchgrass, 
Spike  dropseed,  etc.)  in  a  short  grass  ecosystem. 

D.  Wind  Effects  on  Vegetation 

The  annual  loss  of  moisture  from  wind  and  solar  iso¬ 
lation,  in  the  Roswell  area,  is  approximately  69  in.  annually. 
Most  of  this  loss  occurs  from  June  through  September;  this 
period  corresponding  to  the  warmest  period  of  the  year. 

The  influence  of  wind  on  plant  physiology  has  primarily 
to  do  with  evaporation  from  the  soil  and  transpiration  from  the 
plant  (Weaver  and  Clements,  1938). 

The  influence  of  the  wind  on  the  transpiration  and  evap¬ 
oration  from  the  plants  and  soil,  respectively,  is  diminished 
because  of  the  dense  canopy  cover  of  the  shinnery  oak  and  mesquite 
(Weaver  and  Clements,  1938,  p.  348).  This  canopy  cover  reducing 
the  velocity  of  the  wind;  the  sandy  nature  of  the  soil  providing 
more  moisture  to  the  plant,  and  the  extensive  root  systems  found 
on  a  lot  of  the  sand  adapted  grasses,  allows  the  grasses  to 
withstand  short  periods  of  drought  more  efficiently  in  the  sandy 
soils  than  grasses  in  other  soil  types. 

The  combinations  of  solar  isolation,  drawing  the  moisture 
out  of  the  soil  and  leaves,  accompanied  with  the  wind  moving  the 
moisture  away  from  the  area  can  cause  extensive  moisture  losses 
from  the  area.  (Salisbury  and  Ross,  1969). 
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V.  Successional  Chants  in  the  Shin  Oak  Community 


Successional  disturbances,  causing  a  disclimax  state,  are 
primarily  man-made.  Other  factors  influencing  plant  succession 
are  drought  and  fire,  these  causing  less  of  an  effect  on  perma- 
ent  vegetational  changes  than  man.  (Stoddard,  1975;  Johnston  et 
al,  1971). 

Odum  (1971,  p.  262)  recognizes  four  stages  to  climax:  (1) 
annual  weed  stage,  (2)  short  lived  grass  stage,  (3)  early  peren¬ 
nial  grass  stage  and  (4)  climax  grass  stage.  He  further  states 
that  this  final  climax  stage  takes  up  to  40  years  to  attain, 
depending  upon  such  limiting  factors  as  climate,  fire,  grazing, 
etc. 

The  annual  weed  stage  or  pioneer  stage  in  the  shin  oak  com¬ 
munity,  after  disturbances,  is  characterized  by  annual  and 
biannual  grasses  and  forbs.  A  few  examples  are  as  follows: 

(1)  mat  and  big  sandbur 

(2)  false  buffalograss 

(3)  wild  buckwheat 

(4)  Russian  thistle 

(5)  Prickly  poppy 

(6)  Silverleaf  nightshade 

(7)  loco  weed 

(8)  fluf fgrass 

This  annual  weed  and  grass  stage,  according  to  Odum,  lasts 
two  to  ten  years  at  which  time  the  annual  shrubs,  grasses  and 
forbs  will  become  dominant  in  the  area. 

According  to  Wolfe  et  al  (1976),  characteristic  species 
that  dominate  a  disclimax  or  retrogressive  state  in  the  deep 


16 


sands  region  are  as  follows: 


(1)  Spike  dropseed 

(2)  Sand  dropseed 

(3)  mesa  dropseed 

(4)  fall  witchgrass 

(5)  Blue  grama 

(6)  purple  and  red  three-awns 

(7)  mesquite 

(8)  shinnery  oak 

Some  of  the  species  that  the  deep  sands  are  capable  of  pro¬ 
ducing  and  may  either  be  decreasers  (D)  or  increasers  (I)  due  to 
the  affects  of  grazing  are  as  follows: 

(1)  Sand  bluestem  (D) 

(2)  Big  bluestem  (D) 

(3)  little  bluestem  (D) 

(4)  Giant  dropseed  (I) 

(5)  Black  grama  (D) 

(6)  Blue  grama  (I) 

(7)  Sideoats  grama  (D) 

(8)  Bush  muhly  (D) 

(9)  Sand  lovegrass  (D) 

(10)  Sand  paspalum  (D) 

(11)  Switchgrass  (D) 

(12)  Plains  bristlegrass  (D) 

(13)  Shin  oak  (I) 

(14)  mesquite  (I) 

(15)  Sand  sage  (I) 

(16)  Yucca  (I) 

Because  of  the  general  overstocking  of  the  rangeland  and  the 
lack  paucity  of  non-use  periods,  the  shin  oak  community  has 
shifted  from  a  dominant  sand  bluestem,  little  bluestem  and  hairy 
grama  grassland  with  varying  amounts  of  shin  oak,  sand  sage,  and 
yucca,  to  a  composition  dominated  by  sand  dropseed,  red  and 
purple  three-awns  and  hairy  grama  with  an  increase  in  annual 
forbs,  shin  oak,  mesquite,  sand  sage  and  yucca  (Wolfe,  1976). 
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Through  personal  observation,  the  deep  sands  area  is  very 
resilient  to  disturbances.  This  was  apparent  from  a  pipeline 
disturbance  on  the  White  Lakes  Ranch  (T.  8  S.,  R.  27  E. ,  Section 
24)  which  was  put  in  during  1975  and  was  observed  again  during 
August  of  1976.  During  this  one  year  elapse  time  Sand  dropseed 
and  Plains  bristlegrass  made  up  49%  of  the  species  composition, 
while  forbs  made  up  25%,  and  shin  oak  made  up  10%.  From  this 
data  it  may  be  inferred  that  recovery  to  its  previous  state 
would  take  no  more  than  five  years. 

VI.  Key  Species  of  the  Shin  Oak  Community 

A.  Sand  bluestem  (Andropogon  hallii)  Vitus. 

This  warm  season,  perennial  sod  or  bunch  grass  grows 
from  three  to  four  feet  tall  and  under  favorable  conditions  up 
to  six  feet.  This  species  is  most  palatable  during  spring  and 
early  summer,  becoming  course  later  on  in  the  season.  Gay  et.  al. 
(1970)  reports  that  the  phenology  and  nutritive  value  of  big  and 
sand  bluestems  are  very  similar.  Vogel  and  Bjugstad  (1963)  with 
their  work  on  the  effects  of  clipping  on  big  bluestem  showed 
that  while  clipping  of  this  plant  during  its  growing  period  was 
not  that  deletrious  to  the  plant,  continuous  clipping  of  it, 
during  this  period  reduced  its  tiller,  root,  and  seed  growth. 
Grazing  of  this  plant  during  the  dormant  season,  October  through 
February,  enhanced  the  root,  tiller  and  seed  production  that 
following  spring. 
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B.  Hairy  grama  (Bouteloua  hirsuta)  lag. 


This  perennial  warm  season  bunch  or  sod  grass  grows  one 
to  two  feet  tall  and  has  a  close  resemblance  to  blue  grama.  The 
difference  lies  with  hairy  grama  having  hairs  along  the  margins 
and  mid-rib  of  the  leaf  and  by  the  beak  projection  extending  from 
the  rachis  about  7.5  to  10.0  mm.  This  species  is  quite  nutritious 
and  moderate  to  highly  palatable.  Because  of  it's  high  curing 
ability  it  is  suited  to  fall,  winter  and  spring  grazing.  It's  sod 
forming  morphology  allows  this  species  to  be  grazed  during  the 
spring  growing  period,  but  not  year  after  year.  The  influence 
of  grazing  this  plant  during  the  dormant  winter  period  is  the 
same  as  the  above  mentioned  sand  bluestems. 

VII.  Phenology  of  Forage  Plants 

In  areas  such  as  the  desert  plains  grassland,  the  most 
controlling  factor  in  the  development  of  the  botanical  community 
from  seed  germination  to  seed  production  is  the  available  soil 
moisture  from  the  seasonal  precipitation  (Salisbury  and  Ross, 

1969;  Weaver  and  Clements,  1938). 

The  effects  that  precipitation  plays  on  warm  season  plants 
depends  upon  the  period  and  duration  with  which  moisture  is  re¬ 
ceived  during  the  spring-summer-early  fall  growing  period.  (Fig.  2) 
For  a  growing  period  receiving  moisture  in  the  spring,  the  growth 
and  development  is  initiated  during  April  and  May  with  a  slight 
slow  down  in  June  and  July;  resuming  again  in  August  and  peaking 
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out  in  October.  For  a  growing  period  with  a  dry  spring,  growth 
and  development  is  not  initiated  until  July  or  August  with  the 
peak  growing  period  again  occurring  in  October  (Dahl  et. al,  1976). 

That  years  phenological  development  of  the  range  plant  is 
not  only  dependent  upon  that  growing  seasons  precipitation,  but 
also  upon  the  amount  of  moisture  received  that  previous  spring 
and  summer  (Nelson,  1934).  The  healthier  or  more  vigorous  the 
range  plant  is  from  that  previous  years  precipitation,  utilization 
etc.,  the  better  the  plant  will  be  able  to  survive  that  winters 
dormancy  and  produce  more  new  tillers,  roots,  rhizones,  etc. 

The  effects  of  droughts  on  the  the  general  condition  of 
the  plant,  especially  the  carbohydrate  reserves,  may  be  quite 
severe.  If  after  the  initial  early  spring  green  up  by  the  grass 
plant,  which,  during  this  time,  has  been  utilizing  the  stored 
carbohydrates  in  it's  roots,  crown,  etc.,  a  drought  occurs,  the 
plant  will  stop  all  of  its  biological  growth  and  dif ferentation, 
except  for  its  basic  respiration  and  go  into  dormancy  (Dahl,  1976) 
Once  more  favorable  conditions  for  growth  resume  the  plant  will 
have  to  draw  upon  its  already  depleted  carbohydrate  supply  to 
produce  leaf  tissue  for  the  manufacture  of  glucose,  and  store 
this  as  starch  or  carbohydrates  (Hormay,  1970).  If  the  plants 
carbohydrate  supply  has  already  been  depleted  from  the  first 
green  up  period,  the  second  green  up  period,  after  the  drought, 
may  never  occur  or  will  be  reduced  substantially  because  of  the 
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lower  carbohydrate  supply.  This  sequence  of  events  allows  the 
establishment  of  invaders  or  increasers  into  the  area. 

The  effects  of  grazing  during  the  growing  season  every  year, 
especially  on  the  bunch  grasses,  can  also  cause  the  same  sequence 
of  events  mentioned  above  for  drought  (Dalh,  1976). 

The  general  proper  use  factor  for  most  grasses  is  AO  to  50% 
of  their  total  weight  (Schmutz).  Although  this  AO  to  50%  use 
factor  is  the  maximum  amount  of  forage  that  should  be  removed,  it 
does  not  dictate  the  time  at  which  livestock  should  be  rotated. 

The  rotation  period  will  be  determined  more  by  phenology  than  by 
utilization  under  proper  stocking  rates. 

The  general  morphology  of  the  plant,  such  as  growth  form, 
ratio  of  basal  nodes  to  seed  heads  and  the  height  and  date  of 
apical  meristem  elevation  will  determine  whether  the  grass  is  an 
increaser  or  decreaser  (Rechenthin,  1956;  Stoddard,  1975). 

The  proper  use  factor  for  most  shrubs  is  as  high  as  60  to 
70%  of  the  current  years  twig  growth.  This  greater  utilization 
factor  of  shrubs,  than  grasses,  is  because  the  older  twigs  and 
twigs  out  of  reach  of  the  animals  can  also  produce  leaf  growth 
to  carry  on  the  food  manufacturing  processes  necessary  for  plant 
growth,  seed  production,  and  carbohydrate  storage  (Schmutz; 
Stoddard,  1975). 

Because  of  the  extensive  root  systems  which  characterizes 
most  of  the  sandy  soil  shrubs,  and  their  ability  to  store  starches 
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and  carbohydrates  in  the  stems,  as  well  as  their  roots  and  root 
crowns,  the  effects  of  drought  are  not  as  severe  on  them  as  it  is 
on  the  grasses  (Weaver  and  Clements,  1938;  Stoddard,  1975).  This 
merphological  and  physiological  characteristic  also  allows  the 
shrubs  like  mesquite  and  shinnery  to  withstand  droughts  longer 
than  grasses  and  to  invade  and  out  compete  the  grasses  for  the 
available  nutrients  and  water  in  the  area  (Herbal  et.  al.,  1972). 
Although  drought  alone  may  not  extend  the  ranges  of  these  shrubs, 
the  affects  of  overstocking  can  readily  compound  the  influence  of 
drought  on  the  shrub  demography. 

VIII.  Conversion  treatments 

Because  of  the  low  kill  percentage  of  the  shin  oak  by 
chemical  treatment,  the  lack  of  methods  to  adequately  kill  it 
by  mechanical  methods,  and  the  susceptibility  of  the  area  to 
wind  erosion  there  are  no  proposed  treatments,  for  the  shin  oak, 
in  the  shin  oak  community. 

The  costrbenefit  ratio  would  not  be  high  enough  to  warrant 
treatments  of  the  area.  The  frequency  at  which  the  treatments 
would  have  to  be  applied,  the  susceptibility  of  the  area  to 
erosion,  and  the  relatively  low  potential  for  increased  forage 
production  resulting  from  the  change  in  plant  composition,  is 
the  reason  for  a  low  ratio. 

IX.  Effects  of  Livestock 

A.  Effects  of  No  Grazing 
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Sod  forming  grasses  associated  with  the  deep  sands  under 
a  non-use  grazing  policy  for  an  extended  period  of  time  could 
result  in  their  becoming  decadent.  The  cause  of  this  response, 
according  to  Ehrenreich  and  Aikman  (1963)  is  because  of  the  litter 
build  up  around  the  base  of  the  plant,  lowering  the  soil  temper¬ 
ature.  This  lower  soil  temperature  would  lower  the  activity  of 
the  soil  organisms,  prevent  good  root  growth,  and  reduce  the  rate 
of  organic  decomposition  (Weaver  and  Clements,  1938,  p.  224), 
thus  preventing  optimum  growing  conditions. 

These  sod  forming  grasses,  under  a  non-use  policy, 
develop  a  condition  called  "sod  bound"  (Stoddard,  1975).  This 
"sod  bound"  condition  can  lower  the  productivity  of  the  area  by 
inhibiting  tillering  and  reproductive  shoot  development. 

Another  influence  of  a  prolonged  rest  would  be  the  re¬ 
duction  of  the  annual  and  biennial  forb  production  (e.G.  Heliotro- 
pium,  Palafoxia,  Igomopsis).  This  lower  forb  production,  ini¬ 
tiated  by  fewer  disturbances  (Stoddard,  1975).  would  remove  a 
valuable  source  of  early  spring  forage. 

B.  Effects  of  Grazing 

The  effects  of  livestock  grazing  upon  the  range  resource 
depends  upon  the  kind  of  livestock,  the  available  forage,  and 
the  intensity,  duration  and  season  of  use  (Stoddard,  1975). 

The  direct  and  indirect  effects  of  continous  use  at 
various  constant  stocking  rates;  high,  moderate  and  low  on  the 
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range  resource  and  the  livestock  enterprise  are  as  follows 
(Stoddard,  1975): 

High  -  reduction  of  vegetative  cover  causing  ac¬ 
celerated  erosion  (blow-outs),  reduction  in  plant 
vigor,  stolen  and  seed  production,  root  growth; 
lower  calf  crops  and  weight  gains  per  head. 

Moderate  -  gains  per  head  greater  than  under  heavy 
grazing,  cost  returns  per  section  greater,  costs  in 
deaths,  feed  supplementations,  etc.,  less  than  under 
heavy  grazing;  undesirable  forage,  poisonous  plants, 
and  soil  and  water  losses  less  than  under  heavy 
grazing. 

Low  -  Gain  per  head  greater,  cost  return  per  section 
less  than  under  moderate  grazing,  but  greater  than 
high;  costs  from  deaths,  grazing  fees,  supplementation 
less  than  from  the  previous  levels;  return  per  section 
less  than  moderate  but  greater  than  under  high  graz¬ 
ing  rates. 

The  intensity  of  grazing  has  a  great  deal  to  do  with 
the  ability  of  the  range  grasses  to  withstand  droughts  and  the 
ability  of  the  sod  grasses  to  reproduce  vegetatively. 

Paulsen  and  Ares  (1962)  showed  that  the  ability  of  the 
range  to  recover,  following  a  drought,  was  much  more  rapid  on  a 
range  moderately  grazed  than  one  that  was  heavily  grazed.  This 
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was  attributed  to  the  greater  photosynthetic  leaf  surface  area 
with  which  to  manufacture  more  carbohydrates  for  storage  and 
utilization  during  periods  of  stress. 

The  influence  of  grazing  upon  vegetative  growth  is  de¬ 
termined  by  the  amount  of  precipitation,  the  stocking  rate,  and 
the  period  of  utilization.  Vogel  and  Bjugstend  (1963)  with  their 
work  on  big  and  little  bluestem  and  Indiangrass  reported  that 
clipping  of  the  plants  during  the  dormant  season  (October-February) 
increased  the  yield  of  these  grasses,  through  vegetative  repro¬ 
duction, more  than  clipping  during  the  growing  period,  April 
through  September  (Fig.  2).  Some  of  the  other  indirect  effects 
of  overgrazing  are  the  increases  in  the  rodent,  cottontail  and 
jackrabbit  populations,  along  with  the  insect  populations  (Stoddard, 
1975). 

C.  Effects  of  Livestock  Trampling  and  Compaction 

Because  of  the  sandy  nature,  or  high  bulk  density,  of 
the  soil  in  the  shin  oak  community  and  the  low  stocking  rates 
per  section  the  effects  of  livestock  trampling  and  compaction  of 
the  surface  soil  is  minimal. 

The  influence  of  livestock  on  the  trampling  of  seed  is 
insignificant  because  of  the  low  number  of  animals  per  section, 
the  reliance  of  the  dominant  vegetation  upon  a  vegetative  repro¬ 
ductive  strategy  and  the  concentrations  of  the  livestock  around 
the  watering  holes. 
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The  most  adverse  effect  that  the  livestock  may  have  on 
the  sand  country  is  that  related  to  germination  and  vegetative 
reproduction.  The  livestock,  by  the  removal  of  too  much  vegetation 
can  prevent  the  germinations  of  many  seed  producing  grasses.  This 
is  because,  according  to  Beetle  (1960),  without  the  dead  litter 
accumulations  there  is  a  significant  reduction  in  grass  seed 
germination  because  of  unsuitable  microclimate  habitat.  The  influ¬ 
ence  of  livestock  on  vegetative  reproduction  of  the  sod  grass 
species,  especially  in  areas  of  concentration,  can  be  quite  detri¬ 
mental;  their  hoofs  cutting  the  stolens  before  they  are  able  to 
root  (Weaver  and  Clements,  1938;  Paulsen,  1962). 

X.  Grazing  Treatment  Considerations 

Primary  consideration  for  the  shinnery  oak  plant  community, 
from  a  livestock  forage  stand  point,  is  meeting  the  physiological 
requirements  of  the  desirable,  intermediately  desirable  species 
for  livestock  grazing.  Another,  almost  as  important,  consideration 
is  the  necessity  of  recognizing  the  poison  potential  of  shinnery 
oak  in  the  spring  of  the  year. 

Under  the  vegetative  description  portion  of  this  report 
we  saw  that  the  majority  of  forage  plants  were  warm  season 
grasses,  and  shinnery  oak,  with  the  potential  key  species  being 
warm  season  sod  or  bunch  grasses.  Any  grazing  system  must, 
therefore,  be  centered  around  the  needs  of  those  plants,  and 
around  the  needs  of  animal  susceptible  to  poisoning  if  sustained 
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high  quality  forage  is  to  be  produced,  without  poisoning  the 
livestock. 

The  poison  period  for  shinnery  oak  as  stated  is  primarily 
spring  and  early  summer  (mid-March,  through  May).  The  growing 
season  for  the  majority  of  the  desirable  forage  species  is 
March  15  through  October  15.  Deferment  of  grazing  each  year 
during  the  primary  poison  period  will  meet  some  of  the  most 
critical  physiological  needs  of  the  primary  forage  species  and 
of  the  potentially  key  species,  but  not  all  of  their  needs. 

During  dry  springs  growth  may  not  even  start  until  after  this 
deferred  period.  Seed  production  and  tillering  would  occur 
after  this  deferment  period,  therefore,  a  longer  deferment  is 
needed  to  meet  these  plant  requirements. 

Hormay  and  Talbot  (1961)  found  that  by  allowing  plants  to 
regain  vigor  through  one  complete  growing  season,  the  next 
season  one  could  expect  good  seed  production.  (30)  Climatic 

data  indicates  that  2  out  of  every  5  years  results  in  much  lower 

7Vj  /ovi  /c.v»l 

than  normal  precipitation,  precipitation^^  does  not  usually 

occur  two  years  in  a  row.  In  order  to  provide  for  this  optimum 
vigor  and  also  to  better  insure  that  a  favorable  climate  year 
will  occur  during  the  deferment  period,  2  years  in  a  row  of  non¬ 
use,  from  mid-March  through  mid-October,  should  be  provided. 

If  an  abundance  of  tillering  plants  is  present  it  is  also  de¬ 
sirable  to  provide  for  total  fall  and  winter  rest  in  addition  to 
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the  growing  season  rest.  Non-use  to  allow  tillers  to  develop 
and  become  established  is  essential  during  the  fall,  winter  and 
spring  (28,  29).  This  non-use  provides  protection  from  trampling 
during  a  period  when  the  new  plants  are  still  dependent  on  the 
mother  plant  for  nutrients,  through  the  stolens  (15,  16).  Grazing 
is  a  desirable  treatment  especially  in  the  fall  and  winter  months 
to  reduce  previous  old  rank  growth  still  standing,  and  to  increase 
yields  the  following  growing  season  (25). 

Continous  grazing,  one  year  out  of  3,  2  years  out  of  4,  or  3 
years  out  of  5,  has  been  shown  to  be  permissible  except  for  the 
danger  of  poisoning  and  in  some  cases  such  as  with  sod  grasses 
even  desirable,  if  plant  vigor  has  been  restored,  or  has  been 
maintained  at  a  high  level  (9) . 

There  are  several  grazing  formulas  which  can  be  developed  to 
meet  the  requirements  outline  above  for,  climate,  desirable  forage 
plant  physiology,  general  range  condition,  and  the  poison  factor 
of  shinnery  oak.  One  should  keep  in  mind  that  should  other 
vegetative  subtypes  occur  in  combination  with  this  community, 

4he  poisoning  factor  of  the  shinnery  oak  must  be  considered,  and 
deferment  be  allowed  from  mid-March  through  May. 

In  choosing  the  proper  grazing  formula  for  the  area  to  be 
treated,  3  factors,  at  least  must  be  considered.  They  are: 

1.  Current  and  potential,  specific  stand,  density  and  com¬ 

position 
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The  ratio  between  current  and  potential  will  dictate  the 
intensity  of  the  rest  periods,  and  how  many  years  grazing 
can  be  allowed  between  rests  in  order  to  maintain  or 
achieve  a  desirable  situation. 

2.  Climatic  factors  and  primary  desirable  specie  needs 
Depending  on  whether  majority  of  forage  plants  are  sod 
or  bunch  grasses,  and  what  is  desired,  specific  needs 
must  be  established,  and  then  balanced  with  climatic 
factors  to  determine  needed  non-use  cycles  and  fre¬ 
quencies. 

3.  Livestock  operation  —  Number  of  herds  which  need  to  be 
accommodated,  flexibility  in  moving  dates,  and  number  of 
moves  which  can  be  tolerated  (in  general,  the  fewer  the 
moves  tolerable,  the  longer  the  rest  period?-  neede<^. 

Information  for  item  1  must  come  from  an  on-the-ground  in¬ 
ventory,  for  item  2,  from  climatic  data  in  the  URA  Step  2  for 
the  planning  unit  or  USWB  publications,  and  for  item  3,  from  the 
livestock  operator.  The  basis  for  analyzing  the  information  is 
contained  in  this,  or  the  other  5  vegetative  subtype  descriptions 
prepared  for  use  in  the  Roswell  BLM  District. 

To  insure  success,  stocking  should  not  exceed  the  production 
of  forage  in  the  pastures  available  for  grazing  during  any  one 
year  (9).  The  key  is  to  determine  what  that  production  is, 
under  the  system  to  be  used. 
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